Abstract Blunt cardiac injury may occur in patients after suffering nonpenetrating trauma of the chest. It encompasses a wide spectrum of cardiac injury with varied severity and clinical presentation. Electrocardiographic abnormalities are frequently encountered. This article presents a case of a child who presented with complete right bundle branch block on the initial ECG at the emergency department. She suffered blunt chest trauma during a horseback riding accident. She was admitted for cardiac monitoring. The electrocardiographic abnormalities resolved within 12 hours. No signs of myocardial injury were found on repeat serum troponin measurement and echocardiography. The natural history of ECG abnormalities in the pediatric age group following blunt chest trauma is limited. Although a complete right bundle branch block may be transient in adult patients, this has not been previously reported in a children. Significant ECG abnormalities can be encountered in children following blunt chest trauma. Although a complete RBBB can be associated with severe injury to the RV, it can also occur with minor injury.
Introduction
Blunt cardiac injury (BCI) may occur in patients after suffering nonpenetrating trauma of the chest and should be suspected in all multi-trauma patients presenting to the emergency department [1, 11] . BCI, or cardiac contusion, is a diagnostic challenge because of nonspecific symptoms and lack of an ideal diagnostic tool. BCI encompasses a wide spectrum of cardiac injury with varied severity and clinical presentation [10] [11] [12] . Recognition of BCI is crucial, as it may cause life-threatening arrhythmias or heart failure [11, 12] . The reported incidence of BCI following blunt chest trauma in adult patients is 3-56%, depending on the diagnostic methods used and the physicians' awareness at admission to a hospital [11] .
ECG abnormalities frequently occur in adult patients following trauma to the chest [3, 6, 9, 11] . We describe a case of isolated sternal fracture and transient electrocardiographic abnormalities in a child following blunt chest trauma due to a horseback riding accident.
her chest against a steel fence. On admission at the emergency department she complained of substernal discomfort. Vital parameters were normal. The chest X-ray showed a distal sternal fracture, without retrosternal hematoma. Her ECG showed sinus rhythm with abnormal left-axis deviation of -20 degrees, a complete right bundlebranch block pattern with QRS duration of 132 ms, and STelevation in leads II, aVF, and V3 through V6 (Fig. 1) . Echocardiography demonstrated normal ventricular function without direct evidence of intracardiac or vascular injury. Troponin assays were normal at presentation, as well as at 6 and 12 hours after the trauma. She was admitted to the pediatric intensive care unit for cardiac monitoring. Her clinical course was unremarkable without developing arrhythmias or cardiovascular complications. Twelve hours after admission her electrocardiographic abnormalities completely resolved. ECG as well as echocardiographic findings remained normal at 3 months follow-up.
Discussion
BCI frequently occurs in nonpenetrating chest trauma and its manifestations include a wide spectrum of cardiac complications [1, 6, 7, 9, [10] [11] [12] . Most patients have mild or moderate BCI. Potential life-threatening cardiac complications are uncommon but patients at risk should be recognized early in the course of disease [6, 11] . Estimates of the prevalence of BCI in children with chest trauma range from 0-43% [4, 8] . Most pediatric BCI is diagnosed in the context of severe multiple system trauma following road traffic accidents, typically involving an automobile versus a pedestrian [4, 8] .
Recent studies have investigated the use of various diagnostic tests in trauma patients to accurately diagnose BCI and to predict the development of cardiac complications [6, 9, 11] . Diagnosing cardiac contusion remains difficult, because most diagnostic tests are nonspecific and no gold standard is currently available [1, 11, 12] . Therefore, a high index of suspicion and clear clinical judgment are equally necessary in the diagnosis and management of patients with BCI [2, 5, 11] .
An ECG can be used as a screening tool for cardiac injury when the patient is presented at the emergency department and BCI is suspected [1] [2] [3] [4] [5] [6] . ECG abnormalities are frequently demonstrated in patients following blunt chest trauma and can be nonspecific [1, 6, 9, [10] [11] [12] . Some of the ECG abnormalities can be mediated by noncardiac factors such as hypoxia, anemia, serum electrolyte disturbances, or changes in vagal or sympathetic tone, particularly in multi-trauma patients [11] . Differentiation from cardiac causes is mandatory and requires prompt therapy.
Patients with abnormal ECG findings and suspected BCI should be admitted and monitored, as they are at risk for developing complications. In general, it is suggested that monitoring of cardiac rhythm should be continued for up to 72 hours because of the potential to develop arrhythmias or heart failure [11] . However, there is no consensus in the literature on how to manage pediatric patients with suspected BCI and prospective clinical data on this subject are limited [4, 8] .
Although a rsr' pattern ("right bundle branch block") in right precordial leads may be normal in children, its combination with an abnormal frontal axis ("bifascicular block") is always abnormal and suggests injury to the right ventricle (RV). In the normal heart, there are differences between the anatomy of the right and the left branches of the His bundle. There is only one main right bundle branch. The left bundle branch divides into an anterior fascicle and a posterior fascicle. A bifascicular block occurs when both the right and the left anterior fascicle are blocked. The ECG shows complete RBBB with left axis deviation. These ECG changes are indicative of widespread damage to the conducting system [11] . The ECG abnormalities in our patient resolved within 12 hours. We hypothesize that the quantity of damaged myocardial cells was not sufficient to increase the circulating levels of troponin T above the clinical detection threshold, or cause echocardiographic features of cardiac injury. This hypothesis is supported by three facts: (1) the myocardial wall architecture of the RV is thinner than the left ventricle (LV) [5, 11] , (2) several studies have shown that the RV is more frequently injured than the LV in patients with BCI following blunt chest trauma because of the anterior position of the RV in the thorax and its proximity to the sternum [5, 10, 11] , and (3) the impact of the blow to the chest did not cause overwhelming cardiac injury, although a sternal fracture was present.
The natural history of ECG abnormalities in the pediatric-age group following blunt chest trauma is limited [4, 8] . In adult patients, intraventricular conduction disorders, with RBBB occurring most commonly, usually resolve within several days, but may take as long as 20 days to reverse [1, 3, 9] . Most adult patients reported with conduction disorders following blunt chest trauma had moderate to severe BCI. The clinical course of our patient was unremarkable. Although this report describes only one child, it is suggested that transient complete RBBB may be associated with minor pathologic findings, such as oedema of the conducting tissue [3] .
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